Abstract-On the basis of power-cycle nested network graph, the edge-balanced index sets of circle union graph F(3,n) graph were investigated. A new method of changing index is provided, simplifying the proving process. It reduced the difficulty of circle union graph F(3,n) graph labeling because of the novel design of the basic graph and single-point sector subgraph. The results show that the edge-balanced index sets of circle union graph F(3,n) graph. This paper has proved the existence of the edge-balanced index sets of one class of circle union graph, the computational formulas and the construction of the corresponding graphs are also provided.
S , n is odd, are edge-balanced. Conjecture 2: All connected regular graphs except 2 K are edge-balanced. The reference [2] extends the concept of edge-balanced labeling to multigraphs and completely characterizes the edge-balanced multigraphs, and proves the two conjectures are true in the reference [1] , at the same time proves the problem of decide a graph is edge-balanced does not belong to NP-hard. In 2008, Alexander and Harris studied the vertex -balanced index and friendly index sets of the figure in the literature [3] [4] [5] .
Since 2009, author and her student Juan Lu solved the edge-balanced index sets of chain graph. In 2010, Ying Wang started the research about the edge-balanced index sets of the equal-cycle nested graph [7] .From 2010, Hongjuan Tian [8] and others began the study of edge-balanced index sets of the nested graph with power-cycle.
In this paper, we completely determine the edge-balance index sets of circle union graph F(3,n) by using the basic graph and recursive method. The computational formulas and the construction of the corresponding graphs are also provided.
The paper is organized as follows. In Section 2, we give the definitions that we shall consider. The lemmas are showed in Section 3. The main theorem is presented in Section 4. The final Section 5 contains the conclusion.
II. PRELIMINARY RESULTS
In graph theory, a graph G is an ordered pair we also have (1) (0) 1 vv  , we call G edge-balanced. An edge-friendly graph could be far from being edge-balanced. To extend the study of edge-balancedness, we introduce the notion of an edge-balance index sets.
Definition 3:
: the edge labeling f is edge-friendly } is thought as the edge-balanced index set of the graph G , if there is an edge-friendly labeling f in a graph G .
In other words, () EBI G is the set of values that
could attain as we go over all edge-friendly
Hx denote a graph H with a specific vertex. Definition 4: Let (H,x) be a graph with a specified vertex x, then the one-point union graph Amal((H,x),m) is defined by identifying the x-vertex of m copies of (H,x).
F m n , a flower graph. For simplicity we will denote it by ( , ) F m n . In this paper, we investigate (3, ) Fn . Let the vertices of the ith cycle of (3, ) Fn be 12 ,, ii x v v , and assume that x is the specific vertex used in the amalgamation. Throughout this paper, denote vertices labelled 0, denote vertices labelled 1, denote vertices without label; denote edges labelled 0, denote edges labelled 1.
III. LEMMAS AND PROOF
Lemma 1: For the flower graph F(3,2), EBI(F(3,2))={0}.
Proof: According to the definition of edge-friendly labeling, | (0) (1) | 1 e e   , we can get the edge-friendly labeling of the labeled graph by calculation.
By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F (3, 2), EBI(F(3,2))={0}. By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F(3,3), EBI(F (3,3) )={0,1}. By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F(3,4), EBI(F (3,4) )={0,1}. By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F(3,5), EBI(F(3,5))={0,1,2}. By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F(3,6), EBI(F(3,6))={0,1,2}. Lemma 6: For the flower graph F(3,7), EBI(F (3,7) )={ 0,1,2,3}.
Proof: According to the definition of edge-friendly labeling, | (0) (1) | 1 e e   ,we can get the edge-friendly labeling of the labeled graph by calculation.
By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F(3,7), EBI(F(3,7))={0,1,2,3}. By using enumeration, considering all possible edge assignment, we can get the edge-balance index of F (3, 8) , EBI(F (3,8) )={0,1,2,3}. and the remaining edges be 0-edges. We call the labeled graph be the basic graph 1. It follows immediately that f is friendly and (0) 1, (1) .
Firstly, we prove max{ ( (3, ))}
2 n EBI F n 
In the basic graph 1, we investigate the edge-balance index change when exchanging arbitrary 1-edge and 0-edge. It can be divided five cases to discuss. The exchange in turn is as follows.
( n is even).
Case2: Given 2. n and n is odd  
In the basic graph 2, we investigate the edge-balance index change when exchanging arbitrary 1-edge and 0-edge. It can be divided five cases to discuss. The proof is completed.
V CONCLUSION
Based on power-cycle nested network graph, using the new designs about the graph, analysis of induction, the edge-balanced index sets of Circle union F(3,n) graph were investigated. we showed the proof of the computational formula, at the same time giving the construction of the corresponding graphs. The resulting work using the same method will be investigated in a future paper.
